INTRODUCTION {#sec1-1}
============

The primary etiological factor in periodontal disease is bacterial plaque. This results in an inflammatory lesion in the gingival tissues leading to progressive destruction of the supporting periodontal tissues. Periodontitis-affected root surfaces are hypermineralized and contaminated with cytotoxic and other biologically active substances.\[[@ref1]\]

The main objective of periodontal therapy is the restoration of the lost periodontium and conversion of the periodontally affected root surfaces into a substrate, which is biologically hospitable for epithelial and connective tissue cell adherence and attachment.\[[@ref2]\] Methods to achieve this objective include scaling and root planning, as well as treatment of denuded root surfaces with various chemicals and antimicrobial agents.\[[@ref3][@ref4][@ref5]\] It is not possible to decontaminate a periodontitis-affected root surface completely by mechanical means alone mainly because the bacterial toxins are not completely eliminated from the root surface and the instrumented surface will inevitably be covered by a smear layer which contains remnants of dental calculus, contaminated cementum and subgingival plaque which acts as a physical barrier between periodontal tissues and root surfaces and thus inhibiting the formation of new attachment.\[[@ref1][@ref3][@ref6]\]

Various physical (laser) and chemical root conditioning agents (citric acid, phosphoric acid, tetracycline hydrochloride (HCl), doxycycline HCl, fibronectin, ethylenediaminetetraacetic acid (EDTA), minocycline HCl, hydrochloric acid, cohn\'s factor, sodium deoxycholate etc.) have been tried following root instrumentation, to enhance new attachment.\[[@ref7][@ref8][@ref9][@ref10][@ref11][@ref12]\] These agents expose dentin collagen and cementum bound proteins and have been found to elute retained toxins from the altered root surfaces.\[[@ref7]\] Such treatment enlarges dentinal tubules into which healing connective tissue can enter.\[[@ref13]\] Thus, root conditioning has been recommended as an adjunct to mechanical root surface debridement.

The aim of the present study was to compare the efficacy of EDTA and tetracycline HCl as root conditioning agents on planed root surfaces.

MATERIALS AND METHODS {#sec1-2}
=====================

For the present study, 20 human maxillary anterior teeth indicated for extraction due to chronic periodontitis were collected from the patients visiting the Department of Periodontology. The agents used were EDTA (10% with pH 4.7) and tetracycline HCl (10% with pH 2.2). A total number of 40 specimens were prepared from extracted maxillary anterior teeth, which were divided into two groups comprising of 20 specimens in each group.

Group I: Dentin specimens treated with EDTA solution for 3 min

Group II: Dentin specimens treated with tetracycline HCl solution for 3 min.

The dentin samples were rubbed with saturated cotton pellets of the test solutions by "Active Burnishing Technique" with the help of tweezers for 3 min, which were changed every 30 s so as to maintain a steady concentration. After acid treatment the area was rinsed for 2 min with distilled water. The samples were viewed under scanning electron microscope at ×1500 magnification. The micrographs were taken and were evaluated for:

Efficacy of removal of smear layer.Total number of dentinal tubules present per specimen.Number of patent dentinal tubules from the total number of tubules present.Diameter of randomly selected 10 patent dentinal tubules was measured using a digital vernier caliper with 0.03 mm accuracy.

RESULTS {#sec1-3}
=======

In both the experimental groups, the efficacy in removal of smear layer was near total except for few areas which were covered by debris, the difference between the two groups being statistically insignificant. It was also observed that the total number and number of patent dentinal tubules in the experimental group II were more when compared to the experimental group I, the difference being statistically highly significant (*P* \< 0.05) \[[Figure 1](#F1){ref-type="fig"}\]. In case of the diameter of selected ten patent dentinal tubules, the results of group I was more when compared to the experimental group II and came out to be statistically highly significant (*P* \< 0.05) \[[Figure 2](#F2){ref-type="fig"}\].

![Morphology of root surface treated with tetracycline hydrochloride at ×1500 magnification](JNSBM-5-356-g001){#F1}

![Morphology of root surface treated with ethylene diaminetetraacetic acid at ×1500 magnification](JNSBM-5-356-g002){#F2}

DISCUSSION {#sec1-4}
==========

Root surface conditioning by topical application of acidic solutions have been demonstrated to remove not only root instrumentation smear layer, but also any remaining root surface contaminants.\[[@ref14]\] Demineralization of the root surface with root conditioning agents have been associated with uncovering and widening of the dentinal tubules with exposure of dentin collagen, thereby providing a matrix which supports migration and proliferation of cells involved in periodontal wound healing resulting in enhanced connective tissue cell attachment to the root surfaces.\[[@ref2]\]

In the present study, the concentration of both EDTA and tetracycline HCl was fixed as 100 mg/ml keeping into consideration the observation of various studies. Isik *et al*. in their study used different tetracycline HCl concentrations of 0, 10, 25, 50, 75, 100, 125 and 150 mg/ml for root conditioning and found that concentration between 50 mg/ml and 150 mg/ml showed a statistically significant opening of dentinal tubules.\[[@ref15]\]

The solution was applied using "Active Burnishing Technique" in the present study. It has been observed by various studies that a burnishing technique resulted in a chemical/mechanical action that enhances the removal of chemically loosened inorganic material and surface debris, exposing the underlying root surface to the demineralization action of fresh acid solution. This may ultimately achieve an optimal degree of demineralization within a short period of time, in comparison to other application modes.\[[@ref7][@ref14][@ref16]\]

Efficacy in removal of smear layer in both the groups (10% EDTA and 10% tetracycline HCl) was near total and equivalent. Our results were consistent with the findings of Isik *et al*., Mythili and Ahamed, Lafferty *et al*. who used similar concentrations and found similar results.\[[@ref11][@ref13][@ref15]\] Treatment with tetracycline HCl resulted in a higher number and potency of dentinal tubules as compared to EDTA. This difference was probably due to lower pH of tetracycline HCl (pH = 2.2) compared to EDTA (pH = 4.7), so higher concentration of EDTA may be required to achieve the comparable results.\[[@ref17]\]

EDTA was more efficient in opening of dentinal tubules diameter as compared to tetracycline HCl. Although tetracycline HCl has lower pH as compared to EDTA but the results of EDTA came out to be better because etching at lower pH, in addition to dissolving the mineral also dissolves the collagenous matrix and also erodes the surface dentin.\[[@ref18][@ref19]\] EDTA acting at higher pH (pH 7.75) produced numerous patent dentinal tubules with a diameter of 2-3 μ.\[[@ref20]\]

In view of the present findings, further studies are necessary to establish the *in-vivo* importance of EDTA and tetracycline HCl application as root conditioners as an additional step during periodontal therapy, especially in regenerative procedures.
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